INTRODUCTION
Colchicine, in low concentrations, inhibits cell division in a wide variety of cell types through an effect which results in dissolution of the spindle (1, p . 62 et seq .) This is especially clearly shown in the work of Inoué (2) .
When exposed to sunlight, colchicine undergoes a photochemical rearrangement to give a, ß, and y lumicolchicines (3, 4) (Fig . 1 ) . There is also evidence that exposure to sunlight and air reduces the biological activity of colchicine (1, p . 374 ) . This suggests the possibility of photochemically reversing colchicine effects in living cells .
The N-methyl derivative of N-desacetyl colchicine (Ciba's trade name is Colcemid) was used in this study in preference to colchicine because of its effectiveness at lower external concentrations and because of fewer irreversible effects .
MATERIALS AND METHODS
N-methyl N-desacetyl colchicine' (Ciba Colcemid lot No. M 1168) had a molar extinction coefficient of 1 .7 X 104 at 355 nm in water (assuming a molecular weight of 371) and an 6290/6355 ratio of 0.25 . For irradiation, either a G .E . AH-4 or an Osram HBO-200 mercury arc was used and the 366 nm complex was isolated by a 2 mm Jena glass UG-1 filter or a Kodak 18 A filter . These were used in conjunction with a 3 mm KG-l heat filter and with a 2 mm BG 38 filter .
Quantum efficiencies were determined by ferric oxalate actinometry (5) with a Zeiss Model PMQ II spectrophotometer . The absorption curves shown in Fig. 2 were obtained with a Beckman Model DB-G spectrophotometer .
Several species of sea urchin, Strongylocentrotus drobachiensis, Strongylocentrotus purpuratus, and Lytechinus variagatus ; one species of starfish, Pisaster ochraceous, and the annelid Pectinaria gouldii were used. These I N-methyl N-desacetyl colchicine is listed as demecolcine in the Merck Handbook, 7th edition, and is sold by Ciba Pharmaceutical Company, Fairlawn, N .J ., under the trade name of ColcemidR . Since the name Colcemid is in fairly common usage, we have used it throughout this paper .
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B R I E F N 0 T E S specimens were obtained from commerical sources and shipped to Philadelphia for use during the spring of 1969. Maturation in the starfish was induced by motor nerve extract (6) .
Artificial seawater prepared according to the Woods Hole Marine Biological Laboratories formulation was used throughout .
Microscope observations on L . variagatus and P . gouldii were made at room temperature (22°C) and on P. ochraceous below room temperature (13-17°C) with a Leitz polarizing microscope and objective (UMK 32 . NA about 0.4) in conjunction with an American Optical Company (Southbridge, Mass .) "Super Bio" rectified condenser.
RESULTS

Chemical
Irradiation of Colcemid at 366 nm caused a large decrease in absorbance at 355 nm which was comparable to that seen on irradiating colchicine (Fig . 2) .
The quantum efficiency of this reaction is about 0 .003 in water and is 12 times greater in n-butanol containing ca . 3 0/0 of water . It may be possible to estimate the quantum efficiency for Colcemid bound to the cell in vivo which would give information about the binding site . An order of magnitude value is 0 .003 based on an OD of 0 .07 for the egg in 10-5 M Colcemid, an incident intensity at 366 nm of 4 X 10s quanta/J52 per sec and assuming, on the basis of birefringence recovery, that 1 min of irradiation inactivates half the bound Colcemid .
Cell Irradiation
Cleavage of sea urchin eggs was inhibited, when they were placed, soon after fertilization, in Colcemid at a concentration of 3 X 10 -7 M or greater . Continuous exposure to 366 nm radiation from a 100 watt mercury arc' reversed this inhibition with 'We used a 100 watt G .E . AH-4 mercury arc lamp and a Kodak 18A filter mounted in a Spencer 370-A microscope lamp housing and imaged about 15 in . away . from nuclear membrane breakdown to anaphase was about 7 min . A specific cell was followed under the polarizing microscope . As the spindle in this cell reached the desired stage (usually midmetaphase), Colcemid was applied by perfusion, and the resulting decrease in birefringence was observed . When the birefringence loss was complete, the cell was irradiated at 366 nm . The general approach was to irradiate for a short time until a localized increase in birefringence was seen ; to wait a few minutes for obvious time-dependent effects ; to irradiate so as to maximize the birefringence increase ; then to irradiate just because it might help the cell pass through anaphase and cleavage . The usual radiation intensity' on the cell was about 4 X 10 8 quanta/µ2 per sec . in the region shown in g, given at reduced intensity over a period of minutes, carried the irradiated blastomeres through anaphase as shown in k-n . There was a suggestion of cleavage only .
The previously unirradiated blastomere was irradiated over the area shown in o for 30 sec at time 42'40" . Further low-intensity irradiation was followed by the appearance of the next set of spindles (q) .
The scale has a spacing of 10 rim . Figs . 3 and 4 show fertilized eggs of Lytechinus variagatus. B R I E F N 0 T E S 47 3 FIGURE 4 An egg at the two-cell stage with well-developed metaphase spindles (a) was treated with 3 x 10-5 M Colcemid at time 0 which was followed by a rapid loss of spindle birefringence (b and e) . The level of Colcemid was reduced to 1 x 10 -6 M at time 5'10" and kept at this level for the rest of the experiment . For irradiation, an opaque spot in the plane of the field diaphragm was imaged in green light on the former spindle region of one cell (d) . After 15 sec of 366 nm irradiation at time 7'30", there was recovery of birefringence in the unshielded cell and no detectable recovery in the shielded cell (e) . Further localized irradiation increased the amount of birefringent material in the unshielded cell and caused some birefringence to appear in the shielded region (f, g) . The fully irradiated cell cleaved after being irradiated at a reduced intensity level for about 3 more min over the next 10 min (h, i) . The magnification is the same as in Fig . 3 . For L. variagatus eggs, 15 sec of irradiation of the whole cell at 366 nm often brought back detectable spindle fibers within 30 sec . These fibers were usually short with weak retardation and showed some further increase in birefringence during the next minute without further irradiation . This increase is opposed by the finite background level of Colcemid, and the birefringence can be seen to again decrease with time . Further irradiation in many instances increased the number of recognizable spindle fibers, made the existing ones longer, wider, and more strongly birefringent, and improved spindle organization .
The birefringence recovered was usually less and the spindles were smaller than those seen in normal divisions, although, in several instances, irradiation for 3 min gave recovery approaching that expected for a normal spindle. The degree of organization of the radiation-induced spindle was variable ; well-formed bipolar spindles were seen, but most were more complex .
A stage comparable to anaphase was recognizable when the spindle was fairly well organized . It was characterized by spindle fibers with a less birefringent middle region whose occurrence was correlated with an increase in spindle length and FIGURE 5 This figure shows an egg from P. gouldii in 1 x 10 -6 M Colcemid seawater : (a) before irradiation, (b) then after irradiation at 366 nm, (e) then after 25 min in 1 x 10 --6 M Colcemid, (d) then 1 min after another irradiation at 366 nm for 10 sec. X 650 . 
